Key indicators: single-crystal X-ray study; T = 291 K; mean (C-C) = 0.003 Å; R factor = 0.029; wR factor = 0.081; data-to-parameter ratio = 13.7.
In the title compound, [Co(C 7 H 5 O 3 )(C 14 H 12 N 2 )(H 2 O) 2 ]-NO 3 Á2H 2 O, the Co II ion is six-coordinated by two N atoms of a 2,9-dimethyl-1,10-phenanthroline (dmphen) ligand, two carboxylate O atoms of one 4-hydroxybenzoate anion and two O atoms of two water molecules, in a distorted octahedral environment; the two water molecules occupy the apical positions. In the crystal structure, the ionic units and water molecules are linked through O-HÁ Á ÁO hydrogen bonds, leading to the formation of a three-dimensional network. In addition, -interactions between a pyridine ring of the dmphen ligand and the benzene ring of the hydroxybenzoate anion [centroid-centroid separation = 3.6861 (3) Å ] are observed.
Related literature
For related structures, see: Xuan et al. (2007) ; Xuan & Zhao (2007a,b) .
Experimental
Crystal data [Co(C 7 
Data collection
Buker SMART CCD area-detector diffractometer Absorption correction: multi-scan (SADABS; Bruker, 1997 Hydrogen-bond geometry (Å , ). 
Data collection: SMART (Bruker, 1997 ); cell refinement: SAINT (Bruker, 1997) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: publCIF (Westrip, 2008 In the crystal structure, an extensive series of O-H···O hydrogen bonds, involving the coordinated and solvent water molecules, 4-hydroxybenzoate and nitrate anions, lead to a supramolecular network structure (Table 2 and Fig. 2 ). In addition, inversion related molecules are linked via π-π interactions involving the pyridine ring of the dmphen (N1/C1-C4/C12; centroid Cg1) ligand and the benzene ring of the hydroxybenzoate (C15-C20; centroid Cg2) anion (Fig.3) ; the Cg1-Cg2 iii distance is 3.6861 (11) Å (symmetry code is given in Table 2 ). This combination of hydrogen bonds and stacking interactions build a three-dimensional network.
Experimental
To a solution of 2,9-dimethyl-1,10-phenanthroline (0.1095 g, 0.5 mmol), 4-hydroxy-benzoate (0.1382 g, 1 mmol) and sodium hydroxide (0.03740 g, 1 mmol) in ethanol-water (v:v 1:1, 15 ml) was added a solution of Ni(NO 3 ) 2 .6H 2 O (0.1457 g, 0.5 mmol) in distilled water (10 ml). The resulting solution was stirred for 5 h at 323 K and then the precipitate obtained was filtered. Pink single crystals of the title compound were obtained by slow evaporation of the filtrate over 80 d.
Refinement
C-bound H atoms were placed in calculated positions and were included in the refinement in the riding-model approximation, with C-H distances of 0.93 or 0.96 Å and U iso (H) values of 1.2 or 1.5 times U eq (C). The hydroxyl H atom was also placed in the calculated position (O-H = 0.82 Å) and refined with free torsion angles to fit the electron density. Water H atoms were located in a difference Fourier map and were allowed to ride on the parent atoms. For all O-bound H atoms the U iso (H) values were set at 1.5 U eq (O).
supplementary materials sup-2 Figures   Fig. 1 . The molecular structure of the title compound, with atom labels and 30% probability displacement ellipsoids. Symmetry codes: (i) −x+1, −y+1, −z+1; (ii) −x, −y+1, −z+1; (iii) −x+1, −y+1, −z+2; (iv) −x, −y+1, −z+2; (v) x, y, z+1; (vi) x, −y+1/2, z+1/2.
